The objective of this study was to improve the functional properties of cream and prolonging its shelf life. The cream whether fresh or sour, which is fortified with A. bisporus at levels 0, 3%, 6% and 9% and their effect on the composition, bacteriological, biochemical, rheological and organoleptic properties beside the nutritional and daily values. Cream containing 20% fat was made using fresh cream (60% fat), fresh skim buffalo's milk (0.1% fat) and fresh butter from buffalo's milk (0.3% fat). The results indicated that the addition of A. bisporus at all levels was of remarkable effect on the total solid, fat, total protein, ash, fiber and total carbohydrates. The data clear that there is a relationship between the bacterial population and the supplementing of A. bis from porus , slevel. Lioplytic and proteolytic bacteria, yeast and mold were not detected in cream. The acidity content decreased while the pH increased by increasing the level of A. bisporus. Acidity increased gradually in all treatments during storage period. Fresh cream fortified with A. bisporus exhibited lower peroxide value than sour cream fortified with A. bisporus.The obtained results indicated that cream fortified with A. bisporus was significantly distinguished with increase values of total mono and total poly unsaturated fatty acids, viscosity, total flavonoids, βcarotene, niacin, phenolates and folates, while the values of cholesterol and vitamin E decreased. All cream treatments made with A. bisporus had acceptable flavor, body and texture and appearance during storage period, except the treatment containing level 9% of A. bisporus, whitch had the lowest total score. Consequently, it is possible to produce a functional cream with excellent sensory attributes and shelf life using A. bisporus at a level 6%.
INTRODUCTION
Cream contains more of the fat-soluble vitamins than original milk, but the content of the water-soluble vitamins is reduced only a litter. The higher valuesof protein, lactose and minerals relate to the low fat creams.
Buttermilk is the aqueous phase released during thechurning of cream in butter manufacture. It containsall the water-soluble components of cream such as milkprotein, lactose, and minerals. It also encloses materialderived from milk fat globule membrane (MFGM),which is disrupted during the churning and mostly migratesto the buttermilk fraction (Corredig and Dalgleish1997) . Buttermilk contains more phospholipids,than milk because of its high content in MFGM material,which is rich in phospholipids that constitute aboutone-third of the MFGM DM (Mulder and Walstra,1974) . For instance, Ellinget al. (1996) reported 7 timesmore phospholipids in buttermilk than in whole milk,with concentrations equal to 0.89 mg/g and 0.12 mg/g,respectively. Christie et al. (1987) determined a 4-foldincrease of phospholipids in buttermilk compared withwhole milk, with a phospholipid content of 0.72 mg/mL and 0.15 mg/mL, respectively. The high content ofphospholipids in buttermilk makes this dairy ingredientinteresting for use as a functional ingredient becauseof the emulsifying properties of phospholipids (Ellinget al., 1996; Corredig and Dalgleish, 1998a; Wong and Kitts, 2003) . In addition, phospholipids havebeen shown to possess biological activity. Some studieshave demonstrated the anticarcinogenic potential ofphospholipids, especially against colon cancer (Dillehayet al., 1994; Schmelzet al., 1996 Schmelzet al., , 1998 , as well as theirprotective effect against bacterial toxins and infection (Rueda et al., 1998) .
Dietary fibers (DF) are the edible parts of plants or analogous carbohydrates that are resistant to digestion and absorption in the human small intestine which undergo complete or partial fermentation in the large intestine (AACC,2001) . The DF includes two major classes depending on their intestinal solubility i.e. soluble fibers (pectins, mucilage, loosely bound hemicelluloses, beta-glucans, and a large range of non-digestible oligosaccharides, including inulin) and insoluble fibers (cellulose, lignin, and tightly bound celluloses) (Rodrguezet al., 2006; Alvarez and Pea-Valdivia, 2009 ). The recommended daily intake of fibers is about 38g for men and 25g for women.
There has been a recent upsurge of interest in mushrooms not only as a health vegetable (food) which is rich in protein but also as a source of biologically active compounds of medicinal value. Uses include complementary medicine/dietary supplements for anticancer, antiviral, immunopotentiating, hypocholesterolemic, and hepatoprotective agents. This new class of compounds, termed mushroom nutriceuticals (Chang andBuswell, 1996) , are extractable from either the mushroom mycelium or fruiting body and represent an important component of the expanding mushroom biotechnology industry. It has been shown that constant intake of either mushrooms or mushroom nutriceuticals (dietary supplements) can make people fitter and healthier. In addition, mushroom cultivation can also help to convert agricultural and forest wastes into useful matter and reduce pollution in the environment. Therefore, mushroom cultivation can make three important contributions: production of health food, manufacture of nutriceuticals, and reduction of environmental pollution.
One way in which foods can be modified to become functional is by addition of Prebiotics.Its are non-digestible dietary components that pass through the colon and selectively stimulate the proliferation and/or activity of probiotic bacteria in the colon (Mattila-Sandholmet al., 2002) .Synbiotic is a product in which both a probiotic and prebiotic are combined in a single product. It is defined as a mixture of probiotics and prebiotics that beneficially affects the host by improving the survival and implantation of probiotic in gastrointestinal tract (Salminenet al.,1998 and Gibson,1999) .After all, this research was done to study the possibility of producing functional cream by using A. bisporus.
MATERIALS AND METHODS
Fresh buffalo's milk was obtained from experimental station at Mahalet Moussa, Animal production Research Institute, Egypt. Fresh skim buffalo's milk (0.1% fat) and fresh cream (60%) were prepared from the previous whole buffalo's milk using a separator. Fresh butter buffalo's milk (0.3% fat) was prepared by churning sweet buffalo's cream using stainless steel churrn. Freeze dried starter culture (FD-DVS YC-X11) containing Lactobacillus delbrueckii ssp.bulgaricus and Streptococcus thermophilus were obtained from Chr. Hansen A/S, DK-2970 Horsholm, Denmark. Mushroom (Agaricusbisporus) was obtained from local market at cairo, Egypt. All microbiological media used which were ready made: MRS agar (BiolifeItaliana, Italy) were obtained from El Badr Company, Egypt. Malt extact Cooked mushroom was prepared by soaking the cleaned small pieces of mushroom in water (1 kg mushroom/ 200 ml water) and boiled for 10 min, then the mixture (mushroom and water) was mined and blended to get very fine paste and kept frozen until used.
The following diagram shows the processing steps of fresh cream and sour cream
The fresh cream was divided into 4 equal portions. The first portion served as control, to the second portionmushroom was added at level of 3%, to the third portion mushroom was added at level of 6%,and to the fourth portion mushroom was added at level of 9%.
Also,the sour cream was divided into 4 equal portions and the same previous will be done on the sour cream.
Dry matter, protein,fat, ash,titratable acidity and fiber contents were determined as reported by the AOAC, (2007) . Fatty acids were determined as described by De Jong and Herman (1990) .The pH value was measured electrometrically using Lab. pH meter with a glass electrode, Hanna digital pH meter. The viscosity of cream was determined by Brookifield DV-E viscometer using spindle 5 at rpm 20 in 200 ml of cream sample. The temperature was maintained at 25 o C and viscosity value was expressed in centipoises (cp).Peroxide value and Niacin were determined according to the method described by AOAC (2000) .Totalflavonoids content of cream samples were determined as mentioned by Jia-Zhishenet al (1999).β-Carotene was determinedas described by Barros et al (2010) . Vit. E was determined as described by Herrero et al. (2002) .Total cholesterolwas determinedas described byPantuluet al (1975) .Total phenolic compounds were determined according to (Zheng & Wang, 2001) .Folates content were determined as mentioned by Holt et al.(1988) .Carbohydrate content of all samples werecalculated as described by Ceirwyn, (1995) using the following formula: % Available carbohydrates = 100 -(%fat+%protein+% ash+%fiber +% moisture).
Total bacterial count of cream was enumerated after incubation at 32 0 C/ 2 days using plate count agar according to Marshall (1992) . Yeast and Molds, Lipolytic bacteria and proteolytic bacteria were determined according to APHA (1994) .
Sensory evaluation of cream samples was doneduring storage period by the staff members of Dairy Chemistry Department, Animal Production Research Institute,according tokeating and White (1991) .
Nutritional daily values of cream were calculated using food tables (FDA, 2013) The data obtained were statistical analyzed according to statistical analyses system user's guide (SAS, 1996) .
RESULTS AND DISCUSSION
As present in Table ( 2), supplementing with A. bisporus led to significant differences(P> 0.001) in the dry matter (DM) contents of the resultant cream according to the additional level of A. bisporus. Content of protein, ash and fiber increased while the fat and available carbohydrates decreased significantly by increasing the level of A. bisporus.
The obtained results indicated that neither fat nor available carbohydrates were influenced by the type of cream at any level of A. bisporus supplementation.
With regard to the protein, ash and fiber contents of cream, data illustrated in table (2) confirmed that the protein, ash and fiber contents increased significantly (P> 0.001) as the supplementing level with A. bisporus increased. The letters before comma possess the factor of mushroom level. While those after comma possess the kind of cream. The means with the same letter at any position did not significantly differ (P>0.05) Data given in Table ( 3) Indicated that TC decreased significantly (P> 0.001) with the prolonging of storage period in all treatments of cream fortified with A. bisporus, while increased in the control. There are reverse relationships between TC and additional level of A. bisporus.*The lipolytic, proteolytic and moulds and yeasts counts were affected with addition of A. bisporus. These counts were not detected in all treatments when fresh and through storage period. Nevertheless, it appeared in samples of control after 3 weeks. This might be due to antimicrobial activity of A. bisporus. These findings coincidence with those reviewed by Stojkovicet al.(2014) , who described the effects of methanolic extracts of Agaricus sp. against six species of Gram-positive bacteria, seven species of Gram-negative bacteria and three species of yeast. 0  ND  ND  ND  ND  ND  ND  ND  ND  1  ND  ND  ND  ND  ND  ND  ND  ND  2  ND  ND  ND  ND  ND  ND  ND  ND  3  1. ND  ND  ND  Mold and yeast  0  ND  ND  ND  ND  ND  ND  ND  ND  1  ND  ND  ND  ND  ND  ND  ND  ND  2  ND  ND  ND  ND  ND  ND  ND  ND  3  1. 
ND ND ND
The letters before comma possess the factor of mushroom level. While those after comma possess the factor of the cream and storage period, respectively. The means with the same letter at any position were not significantly different (P>0.05)
It is obvious from data in Table ( 4) that by supplementing with A. bisporus, significant differences (P> 0.001) in T.A% and pH value of resultant cream were detected. The data showed that the control had the highest T.A% when fresh and during the storage period, whether fresh or sour cream However, the fresh cream treatment with A. bisporus at level 9% had the lowest value in T.A% and the highest pH value. Moreover, the level of acidity produced in sour cream was significantly higher than fresh cream (P> 0.001). Similar results were reported by Yadov and Srinivaisan(1985) who studied the effect of lactic cultures in ripening cream for use in ghee preparation. Generally, the prolonging of storage period of cream resulted in a significant increase (p<0.001) in T.A% and significant reduction (p<0.001) in pH value. The letters before comma possess the factor of mushroom level. While those after comma possess the factor of the cream and storage period, respectively. The means with the same letter at any position were not significantly different (P>0.05)
The results in Table (5) indicated that peroxidase value (PV) in fresh cream and sour cream samples was affected by addition of A. bisporus. In addition, PV developed at a considerably higher rate in control sour cream than that of control fresh creamthrought the storage period.Peroxide values of all cream treatments increased through the storage period. At the end of storage period, controltreatments whether fresh cream or sour cream exhibited the highest PV, 0.90 or 0.99 (meq oxygen/kg fat) respectively. Fresh cream treatments incorporated with 3,6,9% of A. bisporusrecorded, 0.65, 0.48, 0.40 of PV respectively at the end of storage period, while sour cream treatments fortified by, 3, 6, 9% of A. bisporusattained o.75, 0.59, 0.50 of PV respectively at the end of storage. Furthermore, fresh cream treatments fortified with different levels of A. bisporusexhibited lower PV than fortified sour creamtreatments. These results are close with (Kasugaet al., 1993) who reportedmushrooms possess many antioxidant properties. The stabilization of fresh cream and sour cream containing A. bisporusmay be due to the presence of higher concentration of phenolic, antioxidants which inhibited fat oxidation.A. bisporus showed high antioxidant activity in assay, such as Flavonoids,β-Carotene,Vit. E,Niacin,Phenolatesand Folates. Moreover, both cream and sweet butter milk contain antioxidant compounds. The letters before comma possess the factor of mushroom level. While those aftercomma possess the kind of cream and storage period, respectively. The means with the same letter at any position were not significantly different (P>0.05)
It could be noticed from the data in Table ( 6) that there are significant increases in the saturated fatty acids, mono unsaturated fatty acids and poly unsaturated fatty acids content of cream associated with the proportion of the supplementing level with A. bisporus .Data showed that, the kind of cream had no significant differences (P< 0.05) in the saturated fatty acids, mono unsaturated fatty acids and poly unsaturated fatty acids content. It could also be seen from
Table (6), that the cream fortified with A. bisporus was a good source for margaric, stearic, arachidic, gadoleic, palmitic, oleic and linoleic. The levels of polyunsaturated fatty acids in mushrooms are high, constituting more than 75%of the total fatty acids, of which palmitic,oleicand linoleicacids are the most significant (Díez and Alvarez, 2001; J. H. Yang et al., 2002) .
Regarding viscosity for all cream treatments whether fresh cream or sour cream,it was noticed thatadding A. bisporus with different levels had an effect on the viscosity (Fig. 2) .
The values were 754,768 cp for control; 789,793 cp at 3% of A. bisporus; 823,835cp at 6% of A. bisporusand 865,878 cp at 9%ofA. bisporus for fresh and sour cream respectively befor storage period.
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The data indicated that the treatments of Sour or fresh creamwith 9%of A. bisporus had higher viscosity value than that in treatments fortified with 3% and 6% A. bisporusor control. The viscosity value were754 and 768 cp for fresh and sour cream of control treatments before storage while were 789, 793 in treatments with 3% of A. bisporusand 823, 835with 6% of A. bisporusfor fresh and sour cream. The corresponding values in treatments with 9% A. bisporus were 865 and 878cp in same order. The obtained data also indicated that the viscosity was highier in treatments with sour cream than fresh cream. That could be due to that dietry fiber had desirable functional properties, such as providing texture, gelling, thickening, emulsification, and stabilization in DF-enriched foods (Nelson, 2001) .
Therefore, DF research, particularly in the growing nutraceutical industry, has gained a lot of attention recently (Jaliliet al., 2000) . The results also showed that theincreasing of the ratio added of A. bisporus caused significant increase in viscosity.
Furthermore, the rheological parameters of all cream treatments raised as a function of cold storage period for 4 weeks. That might be due to the acidity developed as the cold storage period prolonged. Those observations agreed with those reported by Huseinet al. (2006) . Data in Fig. (2 ) showed that the treatment sour cream containing 9% A. bisporus had the highest viscosity. 
Antioxidant content:
Data given in Table (7) stated that the kind of cream led to no significant differences (P<0.05) in the antioxidant contents of cream.
Data presented in Table (7) showed that adding A. bisporus caused significant (P<0.005)decrease in Vitamin E of cream comparing with the control, while flavonoids, β-Carotene, niacin, Phenolates and folates were significantly higher in the treatments fortified with A. bisporus than the control.
Also the addition of A. bisporus led to increase antioxidant content (flavonoids, β-Carotene, niacin, Phenolates and folates). While the kind of cream had no significant differences. Furthermore, the kind cream whether fresh cream or sour cream fortified with levels of A. bisporus were rich in niacin, folate and β-Carotene comparing with the control(0.0 %).This further confirms that edible mushrooms have a potential as natural antioxidants due to the ability of their phenolics to inhibit lipid oxidation (Cheung et al., 2003 (Cheung et al., , 2005 The letters before comma possess the factor of mushroom level. While those after comma possess the kind of cream. The means with the same letter at any position did not significantly differ (P>0.05) .
As with the cholesterol content, it was clear from Table (8) that  significant variations were detected between the three levels of supplementing A. bisporus and the starter culture during the storage period. The treatments whether fresh cream or sour cream were able to assimilate cholesterol during storage, but the reduction of cholesterol in the treatments inculated with 9% sour cream was the highest comparing with 3%,6% and control of sour cream or fresh cream throughout the storage period. the level of supplementing A. bisporus had the highest percent of cholesterol reduction compared to standardized buffalo's cream (20% fat). This could be due to that A. bisporusis an ideal food for the dietetic prevention of atherosclerosis due to their high fiber and low fat content. The edible mushrooms in a natural hypocholesterolemic and antisclerotic diet is often prescribed in Oriental medicine (Sun et al., 1984) . Dietary fiber (nonstarch polysaccharides, mainly β-glucans) has also been suggested to be an important hypocholesterolemic component in mushrooms, fibers A. bisporus (button mushroom) can dramatically enhance the hepatic LDL receptor messenger RNA (mRNA), causing the diminution of the serum TC (Fukushima et al., 2000 (Fukushima et al., , 2001 . β-glucans extracts of cholesterol a fat by formation of an inclusion complex with β-glucans. The letters before comma possess the factor of mushroom level. While those after comma possess the kind of cream and storage period, respectively. The means with the same letter at any position were not significantly different (P>0.05)
Regarding the Sensory evaluation, the appearance and flavor score, data given in Table ( 9) exhibited no differences among all cream treatments whether fortified with A. bisporus or not (the control),until one week from storage. But with prolonging the cold storage period the sensory evaluation score tended to significant decrease (P> 0.001). Increasing A. bisporus level until 9%, resulted to slightly danker color and the body became thickness which can explain the lower score of this treatment whether fresh or sour than control. The differences between the total score of cream fortified with 6% and control was not significant as indicated from Duncan's test. The sensory total score of cream which reflects the overall organoleptic quality of product reveal that, the supplementation of cream with 6% in fresh cream and 3% in sour cream led to improve the total sensory quality versus the control.
Nutritional and daily values
As with the nutritional and daily values, It could be noticed from the data in Table ( 10) , there was significant decreases in the energy , fat and cholesterol content of cream associated with the proportional increase of the supplementing level with A. bisporus. Regarding the daily values% of the protein,data showed thatadding A. bisporus caused significant increase* in the daily values% of protein comparing with the control. As appeared from Table (10), neither the kind of cream nor the level of supplementing with A. bisporus led to any significant differences (P< 0.05) in the daily values% of the total carbohydrates. Daily values (%) of cholesterol decreased significantly as the supplementing level with A. bisporusincreased, especially in sour cream. Data presented in Table ( 10) also showed that adding A. bisporus caused significant decrease in the daily values% of vit. E comparing with the control, but Niacin and folate was significantly higher than the control. .232 c,a 9.910 b,a 10.682 a,a The letters before comma possess the factor of mushroom level. While those after comma possess the kind of cream. The means with the same letter at any position did not significantly differ (P>0.05). The letters before comma possess the factor of mushroom level. While those after comma possess the kind of cream. The means with the same letter at any position did not significantly differ (P>0.05) .
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